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E-Commerce

Internet
has wants to
something o]0)Y,

to sell something



Internet

Server

h as wants to

something buy
to sell something

'Successes’:
-- things you don't need to see (books, airline ticket
-- things you have seen (automobiles, groceries)



Internet
Representation?

Server

Capture? View?

What if appearance matters?



Internet

gif,jpg...
Scan photo, static (low quality)
digital camera Image

Instant updates

Fast version of traditional faster order
\
catalog. placement



Beyond print catalog presentation?

Internet
special format

+ plug-in

Digitize video, animations
Panoramic camera panoramas

-more pictures,
still low quality
-nO customization
-separate plug-ins



Plug-ins present barrier:

In_ternet
java
"hot media”
Digitize video, animations
Panoramic camera panoramas

-more pictures,
still low quality
-N0O customization
-no plug-ins



High Quality + Customization?

high quality images

Server

Specialized In store

Scanner IBEM Research Pro/3000 o : CUStomized
Image




http://www.research.ibm.com/image_apps/commerce.html
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A more general solution?

3D Models on the web, closer
simulation of In store experience
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Is 3D for E-commerce really going to happen?

Meta(Creations

Products  (CARRARA’
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gusiness Solutiong
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‘echniCon Corp. is a leading provider of electronic commerce
olutions for highly wariable products. Our advanced Custom
.ommerce software combines dynamic product selection,
onfiguration and visualization technology to help customers narrow
1e field of product options and simplify the purchase of complex
ems. By allowing buyers to select, configure, visualize and order
ighly variahle products directly over the Internet, Custom Commerce
ramatically shortens the sales cycle, thus increasing wendor
rofitability and customer satisfaction.
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Is 3D for E-commerce really going to happen?

Bandwidth increasing
(fiber optic networks)

Graphics card on PC's
(better,cheaper,faster)

Do we just need to wait a couple of years?



Internet
Representation?

Server

Capture? View?

Still open problems when
appearance matters for a 3D object.



Today: 3D Illustrates functionality
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Interactive Options:
= Click , hold, and move the cursor to rotate the object
= Right Click, hold, and move the cursor up and down to zoom
= Click on the power button to tum it on




Today: 3D lillustrates fit
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Today: Business to Business

Internet
Image

Server

CAD model custom

Rendering Software

CAP About CAP —7 -

specifications




Open problems when
appearance matters for a 3D object

3D with what attributes?

Internet

Server

Capture? Intuitive?
What if no CAD model?  Accurate?

What if real surface
detall iIs needed?



standards
3D with what attributes?

Internet
Capture? Intuitive?
What if no CAD model?  Accurate?
What if real surface user interaction
detall is needed? perception

scanners



Scanners

Cheap?
Robust?
Easy to Use?
Appearance?

http://www.vit.iit.nrc.ca/Pages_Html/English/Links.html



Scanners

+ Cheap? < $10,000 exist
+ Robust? don't require lab environment

- Easy to Use? manual intervention
all but small objects

- Appearance? digital images as textures
no fine scale geometry
no reflectance data



Case Study:
Scanning Appearance of a Large Object

et




Why IBM?

Research Challenges:
High quality required
Non-technical user
Budget restrictions
Scanning Equipment
User PC

Corporate:
Publicity for company support
of the arts
media coverage
Kiosk program




Design Considerations
Length Scales

Examine on the scale of
meters to study
proportion, design

Examine on the scale of
millimeters to study
tool marks

0.15m



[BM Research

Inexpensive scanners

Burlt for limited physical size, desktop
scanning

Large scale scanners

Expense, accuracy, lead time,
availability

Our Choirce: Virtuoso from Visual Interface

Avairlability

Cost

Size/Weight

Company Flexibility




Shape capture

» Different viewpoints, same lighting pattern
» Resolution of 2mm, not enough
» Color 1mages contain ligthing effects

» Scan size 1s about 20x20cm, need to align
hundreds of scans




meshed
2mm surface

professional |
b&w photograph --
with detall, ;
shadows,
highlights




IBM Reseal

Ilght source

light
received
by
camera

surface normal

Lambertian

surface — LCOSQD\N/p

&



Five light sources:

Non - Lambertian surfaces -- don't

use highest Lr to avoid specular
EELE

Shadows -- no information (may be
cast or attached) -- don't use zero
values

Keep apparatus reasonable size



Photometric capture

» Same viewpoint, different lighting

» Resolution of .5mm with Virtuoso built-in camera
» Compute reflectance and normals per pixel




Final camera design







Potential Problems:

Light sources not identical

Directional variability of individual sources
Temporal variations of sources

Power regulation

Varying distances

Varying spectra of light sources



Straightforward use of
underlying mesh

ight Dw and g can be
souree computed
a light
received
by
camera
r LcosqDw/p

=Lr



Straight Forward Use of
Underlying Mesh
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varying solid angle to light |



Straight Forward Use of

Underlying Mesh

r Ld?/p

s

ni
n2
n3

ary 22

compute specific direction
to light from point

rather than assume
constant directions
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What if L isn't constant for all three sources??
directional variability, source to source variability



Adjust images so that relative light levels
at lower resolution match the relative levels

of the underlying mesh illuminated from
the same direction.

blurred to
grey 2 mm res.
Input Image
from
photometric

underlying
mesh




average reflected radiance al,;
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average reflected radiance L,

does not include a orr
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Source correction factor based
on underlying mesh






|s Detall

synthetic from
normals

photograph
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normals




five
color
Images

position
and
normals




use geometry and normals
to

"undo” lighting, average
results from five images



S0IVE IEASL Sudles

to find best br,bg,bb to

scale the channels in

each image to make

colors of sample points match



before after



True color?

Set level of Images with spot measurements
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albedo, normal
map

(per ; color align

point
cloud

manual
pairwise
alignment

corrected
albedo

texture
remap

albedo, normal
map

find spots

viewer

patches

registration
matrices

depth map

registration
matrices

photometric

conform










Other Issues

Representation?

Triangle mesh + normals images + albedo
Images

Millions of triangles, ~ thousand
24 bit Images, and still not a complete
description of appearance.



Other Issues
Viewer ?

Small enough for PC, semi-intuitive




Other Issues

Viewer
How much can we rely on maps versus geometry?

Diffuse reflectance not enough, how much
more accuracy do we need?

Viewer looks diferent on every monitor?



Conclusions

There are e-commerce applications where
appearance matters

Bandwidth + graphics cards coming
but they aren't enough

- Scanning shape + appearance still hard

- No standards for an object with its
appearance

- No Intultive, accurate viewers






